Background: High rates of early initiation and exclusive breastfeeding have been reported in Malawi, yet the underlying factors are unknown. Our objective is to examine the determinants of breastfeeding practices for mothers of infants less than 24 months old in Malawi.
Introduction
Numerous physical and mental health benefits of breastfeeding exist for both mother and infant. Breastfeeding not only helps mothers in postpartum involution and returning to prepregnancy weight but it also lowers the risk of breast or ovarian cancer, and cardiovascular disease. 1 Further, breast milk provides essential nutritional factors which offer immunity from short and long term illnesses and it is generally regarded as the most cost-effective and simplest intervention to safeguard the lives of babies at risk. 2 This is particularly true in countries with high infant morbidity and mortality, such as Malawi. 3 Breastfeeding interventions in Malawi were launched in 1993 based on the Baby-Friendly Hospital Initiative (BFHI) standards by adherence to the Ten steps to successful breastfeeding measures. These included prenatal breastfeeding education offered at each antenatal visit and postpartum breastfeeding care by trained health staffs in the hospital setting. 4 As a result, the rate of exclusive breastfeeding for infants less than 6 months from 1993 to 2004 increased notably from 3% to 53%. 5 Unfortunately, Malawi BFHI became languished due to losses in external funding since 2004. A meta-analysis of breastfeeding studies of 2010-2015, suggested that the rate of early initiation and exclusive breastfeeding for infants less than 6 months increased in Africa and Malawi was ranked the highest in 2010. 6 Besides losses of external funding, key factors explaining the high rates of breastfeeding in Malawi remained unclear. Understanding factors that promote breastfeeding with BFHI is crucial for establishing programs to improve breastfeeding practices.
Early initiation and exclusive breastfeeding are recognized as important breastfeeding practices globally. WHO recommends that mothers initiate breastfeeding within 1 hour after birth, continue exclusive breastfeeding coverage of 90% until 6 months, and then follow with safe adequate nutritional complementary foods up the age of 2 years or beyond. 7 Recent evidence indicates that mothers who initiate breastfeeding early are more likely to continue exclusive breastfeeding up to 6 months, 8 while bottle feeding has a negative effect on the duration of exclusive breastfeeding. 9 Although breastfeeding is commonly practiced in Malawi, limited research studies have investigated breastfeeding practices among the general population in Malawi, 10, 11 with existing Malawian studies being conducted in the central and southern areas, [11] [12] [13] thus indicating that nationwide information is lacking. Two studies had a small number of participants, 12, 14 the first focused only on mothers with HIV, 15 and the second was conducted more than a decade ago and just focused on two breastfeeding practices i.e., initiation and duration of breastfeeding. 16 Therefore, it is imperative to analyze data using a nationally representative sample in 2010 to explore the underlying determinants of a relatively high rate of breastfeeding practices that occurred in Malawi.
Several determinants are associated with mothers' engagement in breastfeeding. 17 Currently, research has shown mixed results in some determinants. For instance, when mothers' level of education is used as a predictor, studies have shown that its effect on bottle feeding range from null, 15 positive, 16 to negative. 16 Similarly, some researchers suggest that mothers in rural areas are more predisposed to exclusive breastfeeding, 18 while others suggest contrary findings. 19 Different cultural contexts and study demographics such as low literacy level in Malawian women may also have contributed to the differences in results. 20 However, whether similar factors influence breastfeeding practices in African populations need further investigations.
The present study explored determinants of breastfeeding practices in a nationwide cohort of mothers and children adopted from the 2010 Malawi Demographic and Health Survey (MDHS), which achieved a relatively high rate of breastfeeding after launching the BFHI Ten steps from 1993 to 2004 in Malawi. The specific aims of this study were to (a) investigate the prevalence of breastfeeding practices among mothers with children aged 0~23 months and (b) to identify determinants of early initiation of breastfeeding, exclusive breastfeeding, predominant breastfeeding, and bottle feeding by Malawian mothers.
Materials and methods
A cross-sectional study was conducted using data from the 2010 Malawi Demographic and Health Survey (MDHS). The 2010 MDHS was implemented by the Malawi National Statistical Office (NSO) in collaboration with the United States Agency for International Development (USAID) in 2010. 21 Briefly, a stratified two-stage random sampling was used with 158 urban and 691 rural areas serving as primary sampling units, and households were used in the second sampling stage. Detailed information on breastfeeding was collected from mothers (aged 15~49 years), who were permanent residents or visitors in the households the night before the survey, using a structured questionnaire. The response rate was 98%. 21 
Measures

Breastfeeding indicators
In the present study, we adopted the WHO and UNICEF definitions of breastfeeding indicators as follows 22, 23 :
• Early initiation of breastfeeding: children born in the last 24 months who were put to the breast within 1 hour of birth. • Exclusive breastfeeding: infants aged 0~5 months of age who are exclusively fed breast milk. • Predominant breastfeeding: infants aged 0~5 months who receive breast milk as the predominant source of nourishment and the child is also fed certain liquids (e.g., water, water-based drinks, fruit juice, and oral rehydration solution, drops, or syrup). • Bottle feeding: infants aged 0~23 months who receive any liquids or semi-solid food from a bottle with a nipple. • Optimal breastfeeding: infants who receive early initiation of breastfeeding and exclusive breastfeeding until 6 months.
Study variables
Factors that were shown to be associated with breastfeeding or breastfeeding interventions in prior studies were included as follows. 17, 24 Socio-demographic factors included the child's age (0~1, 2~3, 4~5, 6~11, and 12~23 months), mother's age (15~24, 25~34, and 35~49 years), place of residence (rural or urban), as well as mother's and spouse's education (no education, primary school, secondary school, or higher). The mother's working status was classified as 'not working' or 'working', and mother's marital status was recoded as never married, divorced, married, or cohabiting. Obstetric factors that were associated with breastfeeding interventions in prior studies included antenatal visits (categorized into none, 1~3, or ≥4 visits), birth order (1 st , 2 nd -4 th , and>4 th ), delivery place (home or hospital), and delivery mode consisted of normal vaginal or caesarean deliveries.
The dependent variables were coded as dichotomous. Early initiation of breastfeeding was given a code of 0 for 'not practicing' and 1 for 'practicing' early initiation. Exclusive breastfeeding was coded 0 for 'non-exclusive breastfeeding' and 1 for 'exclusive breastfeeding'. Predominant breastfeeding was assigned a code of 0 for 'not practicing' and 1 for 'practicing' predominant breastfeeding. Bottle feeding was coded 0 for 'not bottle feeding' and 1 for 'bottle feeding'.
Data analysis
Data analysis was performed using the STATA version 13 (Stata Corp., College Station, TX, USA). 'Svy' commands were adapted to allow adjustment for a cluster sampling design, sampling weights, and the calculation of standard errors. Confidence intervals (CIs) around prevalence estimates were calculated using the Taylor series linearization method. Univariate and multivariate logistic regression analyses were used to estimate odds ratios (ORs) at 95% CIs. Both Variance Inflation Factor of value <10 and Tolerance index value> 0.1 was used to examine multicollinearity between variables. 25 Both unadjusted and International Health adjusted ORs were calculated to determine which determinants were significantly associated with breastfeeding practices. The p-value set to <0.05 was used to determine the statistical significance of study variables.
Ethical considerations
This study was approved by the Taipei Medical University Institutional Review Board. Permission to use and analyze the dataset was obtained from the MEASURE DHS project. The data used for the present analysis already contained an anonymous linked protocol developed by the MEASURE DHS before its use. This protocol does not display personal identifiable information of participants. 21 
Results
Prevalence of breastfeeding indicators
About 95.4% (95% CI: 94.5, 96.4) of mothers with children aged 0~23 months initiated breast milk feeding within the first hour of delivery. Among mothers of infants aged 0~5 months, 71.3% (95% CI: 70.7, 72.1) practiced exclusive breastfeeding, 6.1% (95% CI: 6.1, 6.2) predominant breastfeeding, and 1.9% (95% CI: 1.9, 1.9) bottle feeding. The prevalence of exclusive breastfeeding was highest (92.9%) among mothers with infants aged 0~1 month, and decreased to 40.4% at 4~5 months ( Table 1 ).
Determinants of early initiation of breastfeeding
Nearly half of the mothers had children aged 12~23 months (49.8%), and 19.1% of the children were first born. The majority of mothers were aged 25~34 years (42.9%). Approximately 88.0% of the mothers were married or cohabiting, and 67.7% of mothers had primary school education. Most spouses had primary school education (58.9%). Approximately 73.7% of the mothers were working. 95.7% and 77.8% of the mothers had a normal vaginal delivery and delivered in the hospital, respectively. About half of the mothers had attended 1~3 antenatal visits (54.7%), and most of the mothers were residing in rural areas (85.3%) ( Table 2 ).
Univariate analyses revealed that being married, frequent antenatal visits, multiparity, and caesarean delivery were significantly associated with early initiation of breastfeeding. In multivariate models, adjusted OR of frequent antenatal visits (1~3 visits =3.7, 95% CI: 1.9, 7.3; p<0.001; OR≥ 4 visits =3.4, 95% CI: 1.8, 6.3; p<0.001), higher birth order (OR=1.9, 95% CI: 1.3, 2.9; p<0.001), and caesarean section (OR=0.4, 95% CI: 0.3, 0.7; p<0.001) were significantly associated with early initiation of breastfeeding ( Table 2 ).
Determinants of exclusive breastfeeding
The crude ORs of the child's age, frequent antenatal care visits, place of delivery and mother's working status were significantly associated with exclusive breastfeeding. After adjusting for all of the variables in Table 3 , the child's age (OR for 2~3 months =0.3, 95% CI: 0.2, 0.5; p<0.001; OR for 4~5 months =0.04, 95% CI: 0.03, 0.08; p<0.001), delivery at a hospital (OR=1.7, 95% CI: 1.1, 2.5; p=0.01), and frequent antenatal care visits (OR for 1~3 visits =2.7, 95% CI: 1.0, 7.2; p=0.04; OR for ≥4 visits =3.4, 95% CI: 1.3, 9.1; p=0.02) remained significant ( Table 3 ).
Determinants of predominant breastfeeding
Mothers with older infants had higher odds of predominant breastfeeding than mothers with younger infants (OR for 2~3 months =2.2, 95% CI: 1.0, 4.5; p=0.04; OR for 4~5 months =3.5, International Health 95% CI: 1.6, 7.6; p<0.001). The odds for predominant breastfeeding were lower for mothers with frequent antenatal care visits than mothers with fewer antenatal visits (OR for ≥4 visits =0.3 95% CI: 0.1, 0.8; p=0.02) ( Table 3) .
Determinants of bottle feeding
In the univariate analysis, child's age, mother's or spouse's education, frequent antenatal care visits, birth order, place of Table 4 ). The Variance Inflation Factor for all the variables in table 2, 3 and 4 was between the ranges of 1.04~1.08, while the Value of Tolerance for the variables ranged from 0.50 to 0.96, suggesting lack of multicollinearity between the variables.
Discussion
The current study adopted a large nationally representative dataset with a high response rate (98%) to examine the prevalence of breastfeeding practices and its associated factors in Malawi. The majority of Malawian mothers (95.4%) initiated breastfeeding within 1 hour after birth, and 71.3% continued exclusive breastfeeding in the first 6 months postpartum. These rates were higher than those reported in Nigeria and Pakistan. 24, 26 Very few infants were predominantly breastfed (6.1%) or bottle fed (3.8%) in the sample. We found that frequent antenatal care visits, hospital delivery, and cesarean delivery were significantly associated with early initiation and exclusive breastfeeding up to 6 months. In addition, mothers who had a higher level of education were more likely to practice bottle feeding. As alluded earlier, predominant breastfeeding was more common as the age of the infant increased.
Early initiation of breastfeeding and exclusive breastfeeding increased in recent years and are relatively high in Malawi, compared to other developing countries in Africa and Asia. The prevalence of early initiation of breastfeeding in Malawi increased from 75% in 2004 to 95% in 2010. 21 Similarly, the percentage of exclusive breastfeeding increased from 53.3% to 71.3% in the same period. 21 Both estimates were also higher than those of developing countries in Africa, like Nigeria (14%), 24 Tanzania (49.9%), and Ethiopia (49%). 6 Furthermore, optimal breastfeeding practices were higher and increased more in Malawi during the same period than those of developed countries, such as the USA (16.8%) 27 and Taiwan (17.9%). 28 According to the WHO (2016), appropriate breastfeeding strategies such as BFHI measures, are linked to higher rates of early initiation and exclusive breastfeeding for up to 6 months. In Malawi, 26 hospitals were designated as Baby-Friendly by Malawi Ministry of Health (MOH) from 1993 to 2004 29 and over 1000 health care staffs have been trained with the Ten steps of BFHI standards. 30 Considering that the majority of women in our study delivered at the hospital (77.8%), BFHI measures provided in health systems would help to sustain exclusive breastfeeding. 4 The national advocacy for breastfeeding may have contributed to the increased rates of optimal breastfeeding practices in Malawi. Nonetheless, the 71.3% exclusive breastfeeding rate in Malawi is still lower than the WHO breastfeeding goal of 90%, 7 suggesting the need for additional strategies to improve exclusive breastfeeding.
Consistent with reports from Nigeria 24 and Iran, 31 we found that exclusive breastfeeding had significantly decreased as infants reached 6 months of age. Mothers seem to be more likely to practice non-exclusive breastfeeding, such as predominant breastfeeding or bottle feeding as the child's age increases and tend to cease exclusive breastfeeding before 6 months, a minimum period of exclusive breastfeeding recommended by WHO. This may be explained by the early introduction of food supplements, 9 loss of motivation, 32 painful breasts due to constant sucking or infant teething, 33 fear of losing breast shape, and insufficient breastmilk supply. 34 Although the Malawian government continues to promote breastfeeding by scheduled home visits starting from the third trimester of pregnancy through 5 months postpartum, the aforementioned issues remain potential barriers to exclusive breastfeeding. 35 Consistent with a report from Brazil, 36 we found that mothers who made frequent antenatal visits tended to practice optimal breastfeeding and were less likely to practice predominant breastfeeding compared to mothers with no antenatal visits. It is possible that knowledge and skills acquired during antepartum visits may strengthen mothers' confidence and intention to breastfeed. 32 During prenatal visits, Malawian mothers are routinely provided with breastfeeding education, and such educational sessions are associated with optimal breastfeeding outcomes. 37 Meanwhile, health care providers in the prenatal care settings often promote and advocate breastfeeding by encouraging both mother's and father's involvement to maximize the effects of prenatal education on breastfeeding. 38 In addition, the promotion of professional-led interventions, which encompass a clear description of staff training and intervention protocols may be beneficial for optimizing breastfeeding practices. 35 The result of a negative association between caesarean delivery and early initiation of breastfeeding was consistent with a study conducted in Kuwait. 39 It is possible that mothers who deliver via a caesarean section often experience postoperative pain, 40 and in some cases tend to perceive insufficient milk supply, thereby impeding early initiation. Immediate postpartum care, such as mother-infant contact assistance, has International Health been shown to help mothers after caesarean delivery to achieve better breastfeeding outcomes. 41 Our results indicated that mothers who delivered in the hospital were more likely to exclusively breastfeed their infants for the first 6 months, compared to mothers who delivered at home. This is corroborated by similar findings from a study conducted in Ghana, 42 which indicated that hospital delivery may facilitate appropriate breastfeeding practices. Prior research conducted in Korea 32 also suggested that providing in-room guidance services to nursing mothers was effective in promoting exclusive breastfeeding among postpartum mothers. Interestingly, our results indicated that hospital delivery was also a significant determinant of bottle feeding for children aged 0~23 months. Similar studies conducted in the USA and Nigeria also reported that early breastfeeding cessation replaced by bottle feeding was more likely to occur among mothers who delivered in the hospital than those who delivered at home. 24, 43 Some factors encouraging bottle feeding for mothers who delivered in the hospital may include in-hospital formula supplementation, the perceptions of insufficient milk, and poor latching of baby. 43 The contrary findings in regard to hospital delivery were potentially related to various types of breastfeeding support and the availability of formula in each hospital. Despite the mixed results, it is generally considered as beneficial to provide continuous breastfeeding support to increase exclusive breastfeeding in the first 6-month postpartum. Additionally, the complexity inherent in hospital services and its relation to breastfeeding practices warrant further investigations.
Multiparous mothers in our sample tended to practice early initiation of breastfeeding, compared to mothers with fewer childbirths. This is concordant with findings from Nigeria. 24 It is possible that multiparous mothers have previous breastfeeding experience and are thus more likely to initiate breastfeeding early. 44 However, research also indicates that some primiparous mothers may experience high levels of perceived stress, thus requiring additional breastfeeding assistance. 45 Therefore, hands-on instruction for breastfeeding and continuous support after delivery for mothers are particularly recommended.
We found that educated mothers in Malawi tended to have higher odds of practicing bottle feeding, which was similar to the result reported in Nigeria. 24 Further, our results indicated a positive association between mother's working status and bottle feeding among mothers who delivered in the hospital. A previous study conducted in Nigeria revealed that working mothers were more likely to practice bottle feeding compared to nonworking mothers. 46 These findings might be partially explained by the fact that educated mothers tend to have a higher chance of employment, may need to resume work early, and thus tend to practice bottle feeding. 47 It is also possible that working mothers may have additional financial resources to purchase formula and supplemental food compared to non-working mothers who rely solely on breast milk for baby's nutrition.
Recommendations
Our study reveals that breastfeeding education and support provided at antenatal care visits as well as hospital care after childbirth is critical for improving rates of early initiation and exclusive breastfeeding in Malawi. Efforts to increasing Baby-Friendly designated health facilities and adherence to ten steps of BFHI will engage both mothers and fathers in optimal breastfeeding. Specifically, it is important to expand current hospitalbased breastfeeding interventions to the community setting, such as home visits focusing on the education of exclusive breastfeeding.
Limitations
The limitations of this study should be taken into account when interpreting our results. Firstly, breastfeeding practices were based on the mother's recall of what the child had eaten on the day prior to the survey. This is a potential source of measurement bias since mothers might have incorrectly or insufficiently recalled what she had given the infant, a day before the survey interview. Secondly, the cross-sectional design of the survey does not allow the interpretation of causality between the determinants and breastfeeding practices. However, the use of a nationally representative sample in our study provides comprehensive results on breastfeeding practices and their associated determinants, which may allow generalizability of our study findings, to a large extent. Thirdly, an overlap may exist in the definitions of predominant breastfeeding and bottle feeding indicators for infants fed with both breast milk and formula. Nevertheless, most prior breastfeeding studies adopted the same definitions recommended by WHO and hence allow comparison across different studies.
Conclusions
In Malawi, the prevalence of early initiation of breastfeeding has satisfactorily been increasing. However, the exclusive breastfeeding rate is currently still falling short of the WHO breastfeeding goal. Our study showed that optimal breastfeeding practices were associated with frequent antenatal care visits, delivery at a hospital, and increased birth order. The prenatal breastfeeding education and counselling at the antenatal visits and postnatal breastfeeding care provided during hospital stay after childbirth as recommended by BFHI are important strategies for promoting early initiation of breastfeeding and exclusive breastfeeding. Continuous efforts and resources to integrate BFHI into perinatal care are warranted for sustainable breastfeeding practices.
